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fi&JCtt*&l 0 19 cm" 3 il, pgtfxtf ^^PS/^;P^#:M«> iI/)U~3 0/t 
mOil, JftMlfttC \t 5 /t mil, /ft Vmmm.tf 1 0 14 ~ l 0 17 c m" 3 O^H> 
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(c) -BJMfcit&fe^, 2 0 0mA/cm 2 ©lS*0K«f|STf 3 ^MMS-ft 

fc. ifticfcy, cf»^MII2 2i:iS#?L«j»-e#*s*i«#?LKJ»2 

«fcy, H#MI2 3tfif»|B|£>?MtJg2 2©#H9gP3-lc 
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, -e<z>«&*& 3 o^iafi©— )gsig!-e»r— -/i/&ffofe„ h 2 y^-^ic^y, 
#ftKJt©^®tt»e>*»fc:fcy, Miio^ti±7niA/cm 2 ©<g«s^m 
m^mm^tit=.^mmt., 2oomA/cm 2 ©i««sig«s*e^stifc#?L 

(e) -£©|fel 0 3 O'ClCl^MLT, S i H 4 tfX&ffiV^S i x bf # 3f */ -Y ;i/ 

7#RHfofc. r*l«fcytf»ra#?LKS2 2©^W±iCaitrs iI3 ltf 
$J5 ^ntfgjaSftfc. r©^JB*eoitrs iJSttS i3£*3^e>*flStJC^«JC^ISlS 

(f) £-r, iti4 i zmwimmz.mif:Lfe. z.(D^mmm\z\%^m.m<D^ 
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«fcoT3By*fttfc. 

(h) «fffl|'7-r^/A4 2JCS«1 Offifh^ttS-frS J:^3&^S:aiI^.T. ^fll^ 

2 _fcJC?gfifc$ftfcJ|Mg&S ii!3 1 &ftUR > r5rfctf*egfc. 



2 1 



ffiSE4#¥ 08-3090725 



[0064] 

grft^mtfftmznzmamzitmRmmtbTHF : c 2 h 5 oh=i : 1 
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(b) m^^tt, iflmA/cm 2 ©<£S^ 8 #^Mm r*UCj: 
i Jf©*£litt# J: »; lRl±-tS £V^a&m#&<5„ 

(c) -&mmZ±tbf=.%.. ?^{CijlW7mA/cm 2 8 #|g[jl«S:fTV* 
, *fll2 2S:Mlfco 

(d) ZblZ-M.mm : $:±tbf=.%.s lWS2 0 0mA/cm 2 til<lT3 

^Jtcfro J: U ^>^lSv^«8«|g If »*^«S:fT^ r Kl «fc y » #?LM 

»©ft^®i:^JKMfc©raK:^S*gftS*&jR^"rsfi!BS:t>oAy 77- 
SfcLT2gB©tfi|gM2 2 fe^Lfe. #?LlIOiIlt z.©M#£J:yf& 
• fe^Stt^^©!?, ^©^77-Mlc£oTM#£v>< e>frMfn£-&S 
©ic*£<?:§!5io 0 

(e) *©&f?BES ixtf^^^W&jyggSr/g^T, d©g3K£H 2 
tfiT'l 1 0 OTCfcflnS&S-ftfco ^Mfr«=> 1 1 0 0°C^X(DlMWmmm2 0£\ 

f ©tl!i3 o^r©-tsst'ir--;^fTofc 0 h 2 7-~;wc<j;^ # 

-7XSi Sft©£i5tt£j6ft| 1 ©#SfeT?f?o fc£«J: »J J: »J fcfrlc 
&o£o 3£>£#ftJIM©rtffiT?tt:7mA/cm 2 ©{B«ifcfcarejg&3*lfc# 
?LfCJI£> 2 0 0 mA/ c m 2 ©WmSfeUfftT^S tlfe#?L^M©#®#3afC 



miiE#¥0 8-3090725 



8 — 061552 



(f ) ^©^1 0 3 OlCKlHHfiLT, S i H 4 tf^fcmv^S i x t? # ^ 
(g) xtTS iffO^BJCPET^ECDlSfli^^^ASrtgap^fJC^oTK 

X@ES:EI4 ICat-To (a) 1 r^fc «fc 5 JfeKHRKiKn > F-^ S i 

S^K 1 0 t:»ttft^«S:fflV^T3l*CD*lBS:#?L«ft:S*6. 
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#?LKff^»lStlSfllI©«JCttm#**fc bTHF : C 2 H 5 OH=l : 1 
^(DRttW&ffl&mW-mmzlbHF : C 2 H 5 OH=l : l SftAbfe. d 

(b) iflmA/cm 2 CDffi«^T* 8 #7L^©<£ 

^mmmz 1 

(c) -S.il* fclh&fcfL ^t:iM^4mA/cm 2 T? 6 #P^jM£fi^ 

(d) fijl««:ihtf>fc«. ^IC«MI5: 1 0 mA / c m 2 T'4 j^il 
«&*TV^ »2tfiraff 2 2 bfcjgjfcbfc. 

(e) ^LT—H.M«&lt#)£:#^ iMg&2 0 0mA/cm 2 tl<bT3 
^RBim&fTVV m&ZLWMZ 3 Sr^Ufe. £*WC«fc»;, ^® ff 2 1 , fill* 
Ki2 2 a> ^2W2 2b, W#?Lftff 2 3^e>*^Stl6#?L3Bt«2 OS: 

^l©v^ite|lfS*ei»«^S:^f Ay ^T-ffS: 2fflcUfe©-e, ^ 
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(g) ?(D&1 0 3 SiH 4 #X£MV^ S i X fc? # =*r -V ;i/ 
3 1 #i&5 ittm^$nfeo 

(h) roftHT-xtr s iJSiiS iS«^&*»fc**K:^iBIS**cii:*<-e% 
#WTa£««fc^ltS*6 «k 5 in*. «fl&7 ;i/A_tlC7£j&£ fife 

nimm^m^lzB-to (a) ^MiT*^fcJ:e>fcl^^n>F-:/S i 

mm lot mmit&mn & m ^ t s«© * w & #a s •& * . 
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#>?LKJi^»ISneffiff©*JCttmiSt»*4:bTHF : C 2 H 5 OH= 1 : 1 
^©R^ttOlSKDaiMltffcKIfcHF : C 2 H 5 OH=l : l^Alfc. Z. 

(b) iflmA/cm 2 <D 8 ^ISrjMSi*, #3»<Z){B 

(c) ^<Z>£ £ji«£lb£>-f IC, ^!e^S£ 1mA/ cm 2 £ 1 0 mA/ cm 
2 &T*'&*lZigMi$-&. 16^R|0l§|ll|S:A>tftlliM«:fJv\ tf»iajg2 2c 

(d) -tUT— -Biim&lbi&fctfe, IWS2 0 0mA/cm 2 i:l<tt3 
#rail«$:^VN. I#Ml2 3$:Mb^ ZtUCJ:*;, *®Jf 2 1 , tpftjff 
2 2 c, H?#?LK» 2 3 3^P>#^StlS#?L«W2 0 £<0 J: 3 JC«Sfc« 
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«8fct&£tfl 0 mA/ cm 2 i:2 0 OmA/cm 2 i: CDf^T-^-TS;*^ 

ST-if e> # & St® £ Jgjfc-r -5 3 £ # £ „ 
(e) SEES i:nt?#=5f$/^;w£JM£fi£fflv^, ZlcZ>g«£H 2 #H 

iio o o c{cj&m^$i±fe 0 ^ffi**e> iio ox: ^-e©in^^r^ii^2 o# 

, f ©tl«l3 0^i©^j&It'i7--;i/5:l!ofc„ h 2 T--;nc<t *J, 



(f ) ^©^1 0 3 oriClMLT, S i H 4 #;*£JgV^S i x tT # 3f -V A 
3 1#$J5 ^mMStlfe. 
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CH^M 5 j 

X^0$:®6lC^-r o (a) ^3«g«fl T^^fe<t-9^lSa^3Kn> F-^S i 

&&1 0 i:»Sft^$|«S:fflv^T^S*©*®S:#?LR^fcS"ti:So 
[0 0 6 8] 

#?LR»^WStl*flff©«lCtt«#»?Ri:UTHF : C 2 H 5 OH= 1 : 1 

J £<DfcMWV>m(DmRmmiZ.%HF : C 2 H 5 OH=l : UftAbfc X 

(b) *«Ba?Ktt, * -Tim A/ cm 2 ©te*«rr? 8#l8fji*3-t!\ #7L^tf><£ 
V^WJS2 1 Sr^Lfe. 
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(d) $ e,iC It #>fc$L iM2 0 0mA/cm 2 tiKltO 
. 7f^raat«S:ffofe. rrt- .@jem£Uh#K lMlfet, «ife8?ftfc2 
OOmA/cm 2 01*0. 7 5#rajM&*fofc. S««&Jh«>, 1 ^ft 

SW^2 0 0mA/cm 2 ffli*0. 7 ^rajM&ffo fee -3* 
*J, tM^2 0 0mA/cm 2 tC Lfe^JST? 0 . 7 #^©11$: 3 HtfT 
*#*L«Jf 2 3 a&JgJ«Ufc. Jl*UCj:»K «2 1, tMJi 2 1 , iff#*L« 
12 3 a^P,i^tlSMH2 0?:#fc o tiW7mA/cm 2 t20 
OmA/ cm 2 i:© 18 3 nfc#?LMM©#®tf 1 ~ 

7 mA/ cm 2 L fe^TLMMtt, HJSM 2 ~4 T^£%<D £ v 

(e) i^JBtS ixif ^^^w&^g^^T. Z1<Z>««£H 2 #H 

IWe iio oncAn^^itfeo »^e> no 0"c*T?<z>iDj»^raM:jKi2 o'# 

(f ) -tOffe'l 0 3 OriC^bT, S i H 4 #x£JgV^S i :nfc?#3f 
3 1 /tm7gj*3*ifc 0 

(g) r©^j»T»3itrs i»tts imfcfrb}mi^MizftMz j &&z.t.tfT*% 

Mill rnfcT S i«©^®K:PET«©«fli7-f ^/A«:|g3iP#tCJ:oT3R»J 

immw 6 ] 

XgHS:BI7JC5%'r o (a) ggjjgftf 1 Tfafc^fc J: ? &Iiit*n > F- ^ S i 
£«1 0 i:»«fl:«SI*S:fflv^'rS«©*B^S:#?LK^fcS•ft<S. 
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[0 0 6 9] 

#?L«Ji^SSSn6«l©«K:ii«ISt*?Ri:LTHF :C 2 H 5 OH=l:l 
*<DfcMW<Dm(D'mft&miZ%HF : C 2 H 5 OH=l : USAlfc. X 

(b) iflmA/cm 2 ©<£«^T« 8 
V^BJff 2 1 £7£f&Lko 

(c) -BJi«£jLt#>£^ ^t:t^W7mA/cm 2 8 #Hgit«£ff 
„ tf'iajf 2 2 Sr^Lfec 

(d) a fefC— ajfi«€:ih«)&lfe, IMI^2 0 0mA/cm 2 i:l<LT3 
5#l8tii*S:*TV\ ilMII2 3MLt rtiicj:*;. Hlil2K tpmm 

2 2, W#?L«J12 3^e>ll^an6#?LKJB2 0S:#fc. 

^tfJ^l 1 0 OtCM^tfe. ^S^e> 110 o°c*i?©Ap|^^r^«^2 0# 

(g) f®tl 0 3 0iCi:||Sbt, S i H 4 #X£JSV>fcS i :nfcf#3rS/^;i, 

3 1 tfj|&5 ^m^^^tl^o 

(h) i©^«i-extrs i»«s iss^b^stc^atc^dts-ftsr^^-es 

-So Wittf, xhf S iJg©*®KIPET^©1»fli7-f ^/A&«3BPM»Cj:oTgBy 
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[0 0 7 0] 

g-jinmtfftmzfr&womi^zm&mwLiihTHF c 2 h 5 oh=2 : i 

*<DfcttW<Dm<DmRmmz&HF : C 2 H 5 OH= 1 : 1 £&ALfc 0 £ 

(b) «8Mfc«tt, IflmA/cm 2 ©<£«^T* 8 #tWai«3ii\ #?L^©<S 
V^ffijf 2 1 b fcT^Ufc,, 

(c) it ^{CiMIJiWmA/cm 2 T* 8 #|WjM&fr 
, W12 2 b&Jg&Lfc. 

(d) ii*e«j»*»[©jRK€:HF : C £ H g OH=2 : lfr&HF : C 2 H 5 
OH=l : 1 KSfrffcS-arfc. flTSM5:2 0 0iiiA/cm 2 tl<lT3 
fWSBM&tfVV HMII2 3«IL rtlJCfcU, SH2 1b, *|8T 

HFa,S^lS< l>fc**mife*l£«:2 0 OmA/cm 2 fc«< LTSfWgS© 

P§ od h f mm* *r-ez:©J:3fc © 3K 

(e> sees i xtr f^s/vfl/tft-Bkmn.&m^T. z.(Dmw.*n 2 mm 

(f ) ^£©^1 0 3 OtCHfibt, S i H 4 ^SfflV^feS iXfcT^SfS/-*;!/ 

£>fC^||<|$©#;ft£xbfS i Jf3 1 #J|&5 mm^tlf^ 
(g) dCDftJTCxfcrs iJBttS iH«^e>*StC«StC^*S*SZlii3!>«^^' 
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[^«« 8 j 

jmm*m9izjjk-t„ (a) ^ 1 j; ^ ^igjj?n > k-^s i 

[0 0 7 1] 

#a«»^S8Stl*flI©*K:tt«ISt»«[i:bTHF : C 2 H 5 OH= 2 : 1 

^-©^^©fffomi^^^^HF : C 2 H 5 OH= 1 : 1 £&Ab£ 0 d 

(b) iflmA/cm 2 ©te*?Te 8#ra®«312\ #3UP©<£ 
V**®»2 1 c fcJgJfcLfc. 

(c) — M«&lL«>fc#L ^iCfMS*WmA/cm 2 6 ^ia««*fj 
, «ltf»iai2 2cSMl/fe. 

(d) irtliMOil&HF : C 2 H 5 OH=2 : lfr&HF : C 2 H 5 
OH=l : 1 JCSMtSiirfc. $ £>IC-B.3im£lt#>£:^, ISW7mA/c 
m 2 *C2 4>W5i«S:4fV>, $2 tp^JS 2 2 d 

(e) HttiMffliI&HF : C 2 H 5 OH = 1 : 1 fr&HF : C 2 H 5 
OH=l : 1. 5JC3Hfc3-frfc. tSfI&2 0 0mA/cm 2 t^<lT2# 
f^iSfcffW ig#?LStS2 3 Sr^Lfe. r*UC«fclK ii!2 1c, 1 # 
^I2 2c, *tf»|S«2 2d, 3 ^f > i^$tl5#?Lll2 0 

(f) *©8L fj±S ixtf^^i/^MSit^v^t, r©S«£H 2 #H 

^ppT iio oicjc*i»s-M:fe. ^a^e> iio oic**e©ini»i§ratt*&2 o# 

(g) ^©^1 0 3 OtlC^lT, S i H 4 #x£fflV>£S i Xfc?# 3r 
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MiH xfcTS ilOSICPE T^©»Il7-f ^A&»3BP^JCJ:oTSSy 

[2&86«9] 
[0 0 7 2] 

#5LII^I!S*lS«I<!)1llCtttl|t»«i: H F : C 2 H g OH=l : 1 
-€-©^*ff!l©«©*#^?KlC=bHF : C 2 H g OH=l : 1 feftAlfe. 3 

ftbvmRmmwT'S iii&ii^*, *ft^*i©*iMgii&Mf sterns £bT« 

(b) mSEtfcgfc}:, iflmA/cm 2 ©<&«^T* 8 <£#?Lft© 
*®Jf2 1 £0J&bfe o 

(c) lb #>£^ ^i:fiW7mA/cm 2 1? 8 £«i«£fTVN 
, #ISIW 2 2 fe^bfe. 

(d) $ e>lZ-BJt«£lb«bfc^ iW^2 0 0mA/cm 2 £i^<bT3 
f£ISfjffi«&tfv^ *MKl2 3S:^l,fe. dtlJCfclK iS!2 1, tft|g|jg 
2 2, W#ft«S2 3#e>«jfc3ft£#&«»2 0£»fc. 

(e) SffiS i xtf#3f S/^l/J&^ttfcM^T, d<Z)*«£H 2 #B 

^c#x* i i o ot;&c;&nil&3-fr£o ^sa^e> 1 1 o or £T*<ajtoi&Bmi*$j2 o# 

(f ) -£<Z>gU 0 3 OtCMbt, S i H 4 jfX£-mmm<OB 2 H 6 
v\fci«» i S3j?a> K-^©S i xtr #3r^;w£:S£ 2#Hfrvv p + xt?#=3f 

(g) 3®MM©B 2 H 6 ^fxS:fflv^r<e»ffijJ?n> F-^<Z>S i xt?#3f 

(h) S^tc, r®tPH 3 #x£mv^'; > K-^©S i x t? # 3r -v ;w&;g 
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M©*®_LJCtt, P + «ilP"M, N»©3»*36&%oxtf S 
(i) rcD^jr-extrs il&s iil«^e>*»jc*SK:^«s**iii««Tf# 

[nas« 10] 

xgi^gii i est. (a) mmmi v^r^^or^mmm^uy k-^s 

[0 0 7 3] 

#a«»^»S*lSiRff©*tCtt«ISl»«[i:bTHF : C £ H 5 OH= 1 : 1 
-e©iR*fM©«©«#lg*lC%HF : C 2 H 5 OH=l : 1 SSAbfc i 

ItfePt «S^IC«^$:^ h 

(b) IflmA/cm 2 ©{M^T* 8 #r4jt«3i*\ #M§<Z><£ 

(c) — BJ®m&lL#>£^ »W7mA/cm 2 T? 8 ^faBiMSSH?^ 

(d) £ e>lC-_Ut«£lbtf>£^> MS?:2 0 0mA/cni 2 £]g<LT3 
^IHM&fT, iKM»»2 3S:»rtbfe. 3*UC J: iH2 1, ^12 
2. ffi#?L«»2 3^e>*^Stl«#?L«®2 0 &#fc 0 

(e) #EES ix^**S/*;w££$S«&Mv^, i©«^$:H 2 #ffl 

iio oricj&n^^-Brfco gja***> iio ox;**e©in^Nrratt*&2 o# 

(f) UfflLfcgL G a A s ©xti°# 3f Sz-WW^g^ nTfg 
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^fffiMOCVDittCl«$:t^ Mt„ rtf>^£EMOCVD^gtt, TMG 
(TriMethyl Garium) £ Tib */ > * V - X £ L T, H 2 ^&^r^'JT 

iCcfcU, ^IItt7 2 0r, 1 Hf|©G a A s ^nxif^^>>^^fi^fi 
mmm3 »m(Z>Ga A s^3 2 CD^ffiJCJ** 3 

(g) ZKOtlt'ArnxtfGa AsJfliS i US** e>#S&C^lC#g|3i±£ 
^il*«T?S«c MxJi, /VxnaifcTG a A sJS©*ffi^PET^©tffl|-7>r;i/A 

[HIM 11] 

El 2, 01 3© (a) ~ (r) lC^fX^T% &IMM££S i ±IMM£T 

(a) iS«ffijKn> K-^-^lgas (0. 01-0. 0 2Qcm 

mmH^XHF : C 2 H 5 OH= 1:1$:, *©£#W©«©*#M&?ftlC%H F 
: C 2 H 5 OH= 1 : USAbfe. £ *l S i g«£ 

(b) tifga, tflmA/cm 2 (D&mffiV 8 ^|Sia«a*, #HfL^tf)<£ 
V^SJf 2 1 bfc 0 

(c) — M«S:jh«>fc«, ^tCtMI^TmA/cm 2 T? 8 iHSKtm&ffV* 

(d) $ *>K— MMM&±&fc&. iMIH00mA/cm 2 fcH<LT3 
3«M«£ffv\ #?LRl2 3S:^bfc. ^tUCJ: >K ifflM2 1, 

2, ffi#?LKM2 3#&«J*3*l&#?L«*2 0 ZmmLfc. #JLft»©ftS$T? 

3 2 08-3090725 
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(e) -£©^ m&S i^¥*3ri/VJVm-£kmUZm^T. r©II5:H 2 #ffl 

%tpx* i i o o-ciztam^^f^o ^M^e> iio ox;&T*(Djjnmi%mitm2 oft 

HET?^S*lfe#7L«Mi:, 2 0 0mA/cm 2 <Z)M2M^-C7£fiE£ :ftfc#7L 

(f) 1 0 3 0°CiC^LT, SiH 4 *'XilB 2 H g tfXfcffiV^ig 

(g) r©#<g$is©B 2 h 6 is*z:m^Ti&mm#u> k-^©s i 

(h) $ £>ICZKD^PH 3 tfX&fl^Ty > K~:/©S i Xlf #3rS/^;i/f&J*£ 
2#|8lflofc. r*lK:J:y#?L«JB©*lB±K:ti, 1KJS0. 5<tm, 

1 0 19 /cm~ 3 ©P + 13 1 a mm 5 ^ m, *?Ji!^l 0 16 /cm~ 3 ©P 
" 13 1 bil, 1^0. 5/tim, >J>lSlO 19 /cm" 3 0Nl3 1c03li 
Jtfcfcoxifs i A^^^ti^o r©3«fi^£3c|^«M©f^£l/T^M3;tx 

( i ) d©_t3Ptcs i0 2 !4i &mWHtlz£^T]&m-t2> 0 

(j)-euT, s i o 2 ms:@ais©A o ^->fcni^^>^-rs 0 i©sio 2 i 

(k) CI©JL3P{CA 1 ©fi4 2 £^5&£i±fc 0 

(n)ti4 2, 4 4 a|aiCJ±ttAy£#tt*:UT, **XJSa*©3fc#3fiiffi"r SSMt 
l!4 4i:»Sii?i:l:iibfe 0 3©£^> tfciffiU 3 ©S&Ktt, #?LfC 

jg © ft m mm * y % *s> ^ v > & © & « « u & . 

(o) S ig«l 0 ©«$!£> > h**4 4<Z>aMW£:%5[o5BS <fc e> &*kfcr 
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(p) ^U>h*^4 4^®lC^$tlfe^^^S i*»S?fi3 1CD#«® 

(q) £©JtaSlC#*tt£J»«5 1 fcg^bfc. 

(r) g±©ynt^J:y, *»**fi#^ftl/fc. 
^■IStifeS i«*l±, SfflfflbT, fef^jR-TS. 
[0 0 7 4] 

[0 0 7 5] 

[01] 

[02] 

(a) ~ (h) ^Dis«ii©x3gS:^ , r-en-rtiWTffiBi"e*«. 

[IS 3] 

(a) ~ (g) tt, ^»m©Xg&^-*ftetlWTffiB"e&£ 0 
CH4] 

(a) ~ (h) njs^iacoxssr^-r-en^tiWTffiH-e**. 

[H5] 

(a) ~ (g) te, HJ6«4©XgS^-r-€-n€tlWTffiH^**o 
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a) ~ (g) »I 5 CDII5:attf tlf tlMtSSo 

a) ~ (h) it. mMm6<Dj:n : &7jk'* j £n?nmwmT'&z> t , 

08] 

a) ~ (g) tt, ^MTOX^Sr^-t-^tl^timffiHT^S,, 
09] 

a) ~ (h) fcfc, ^M8(Z)X^S:^-t^tl-^timW0-e&-5 = 
010] 

a) ~ (i) mmmQ(DJim^B-t j en'enmmmv^^o 
011] 

a) ~ (g) mmmi 0(DJim^-r^^nmmmx^^> o 

012] 

a) ~ (j) mmmi KDjim^-rtti^etimmmx^^. 

013] 

k) ~ (r> ti, mmmi 2lC^<X^^^-t-etl^tim®0T^ 

[^#©m^] 

10-^l«, 2 0-#HFLSt«, 2 1 -MIl©*ffiI, 2 2-#?LK 
M<^*raM (A^77-l) > 2 3 "-#?LfC®©^#?LSCJi > 3 1- 

x.¥#**/v)]s¥mikm. 41-ti, 43-im 4 4- ^ij>Mf, 5 

0 —MM 
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